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If we had another body capable of receiving heat continuously at a lower temperature TO we might obtain a further amount of work
out of the heat   QN, and then the balance of unavailable energy Q0 communicated to the latter body would only be given by
T
0
and would be the same as if the cycle were performed directly between the temperatures jPv and To-
From these forms we deduce that tlie unavailable energy associated with a given quantity of heat
(1)    is   directly proportional   to   the   lowest   absolute   temperature available for a refrigerator
(2)  is inversely proportional to the temperature of the "body which the heat is entering or leaving.
69. The auxiliary medium. — Entropy. In the above statements we have estimated unavailable energy with reference to a medium of constant temperature which can be used as a refrigerator in connection with any necessary reversible cyclic transformations involving gain or loss of heat. Such a medium may be called an auxiliary medium and its temperature the auxiliary temperature.
If we take a steam engine as a practical illustration we should take as auxiliary temperature, the lowest temperature at which water could be obtained for the condenser of the engine. The lower the auxiliary temperature the less energy unavailable.
Taking now a quantity Q of heat entering or leaving a body at temperature T, we see that if the unavailable energy Qo associated with it be divided by the auxiliary temperature TO we have
or the quotient is independent of the auxiliary temperature.
Thus -^- may be regarded as a measure of unavailability or- factor
which only requires to be multiplied by any assumed auxiliary temperature T0 in order to give the quantity of unavailable energy relative to that temperature.
This factor is called entropy, and may be defined more precisely in two ways.e can also suppose heat equilibrium to be maintained by radiation between two bodies whose velocities are unequal and which are not actually in contact. We here assume that either the transmission of heat between the bodies is instantaneous, the heat-capacity of the intervening ether being neglected, or that an equilibrium state has been attained between the bodies and the ether. (See Chapter X.)
